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$l\ovalbox{\tt\small REJECT} V$ ( ) R 2
\mbox{\boldmath $\delta$}\mbox{\boldmath $\zeta$}
$\delta F=\delta W+\delta R$ (1.2)
$\delta lV=\int\int_{4}(\sigma_{i,j^{\gamma}jj}^{1}l-\sigma_{i,j^{ll}}^{2})\delta(\mathrm{d}A_{i}$ (1.3)
$\text{ }\sigma_{i,j}^{k}(k=1,2;i, j=1,2,3)$ $k$ $\mathrm{d},4$ , $i$
$n_{j}$
(1-.3) $i$ 1 3
\mbox{\boldmath $\delta$}R
$\delta.R=\delta(_{0^{J}A)}=\alpha\delta A=\mathit{0}^{\cdot}\int\int_{4}2H\delta\zeta \mathrm{d}A$ (1.4)
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\alpha 2
$H$ 1
(1-3) $\text{ }(1- 4)$ $\frac{\delta F}{\delta\zeta}-.\cdot=0$
$\sigma^{1},’|.j-ij\sigma^{2}i_{\backslash }jj?\iota+2aH\uparrow l_{i}=0$ (1.5)









1: $\mathrm{H}\mathrm{c}^{\tau}|_{\mathrm{c}’}$ shaw $\mathrm{t}\cdot \mathrm{t}’ \mathrm{I}\mathrm{I}$ .
$\{^{\backslash }+’$ viscous




$\mathrm{v}\mathrm{i}_{\mathrm{C}}^{\mathrm{c}_{\backslash }^{1}},\mathrm{o}\mathrm{t}^{\mathrm{c}_{\backslash }^{\backslash }}$‘finger g –\neq o
$\wedge\zeta$
$[3.,4]_{\text{ }}i,$ $=3$
\mbox{\boldmath $\zeta$} order $1)_{\mathrm{C}}‘ 1,1\backslash$ )$\dot{\mathrm{C}}‘ 111\mathrm{c}\mathrm{c}\mathrm{c}\mathrm{r}$
$\frac{\partial(^{\llcorner}}{-t}$
.
$=- \frac{\delta F}{\delta\zeta}$ (1.8)
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kinelllatic equation (1-4) $\text{ }(1- 6)\text{ }(1- 8)$















$X_{1}=.\tau_{1\}$ $-\cdot\lambda_{2}’=x_{2:}$ $\swarrow \mathrm{X}_{3}^{-}=x_{3}+Vt_{:}$ $t=t$
$V=|V|$ reference $\mathrm{f}\mathrm{r}\mathrm{a}$llle V
(1-7) Darcy $0$ ( $=0$-surface
$\eta(X_{1:2}Xx:3, t)=\zeta(X\iota:x2\cdot X_{3}+1^{r_{t_{:}}}\text{ }t)=0$





$- \frac{-\partial\Delta\partial t-V\frac{\partial\eta}{\partial x_{3}}}{|\nabla\eta|}=V\cdot n-\frac{\Delta\partial\partial t}{|\nabla\eta|}$ (1.13)
71 order pararneter
$\mathrm{d}\mathrm{i}\backslash ’\cdot n$ $=$ $\mathrm{d}\mathrm{i}\backslash ^{r}\cdot\frac{\nabla\eta}{|\nabla\cdot\prime||}$
$=$ $\frac{1}{|\nabla\uparrow 7|}(\delta_{ij}-\frac{\eta_{x_{i}}\eta_{x_{j}}}{|\nabla\cdot\eta|^{2}})\eta_{x_{i}}x_{\mathrm{j}}$.
$\{$
$\frac{\partial\prime 7}{\partial t}=(\delta_{ij}.-\frac{\eta_{x_{i}}.\mathrm{t}|_{T}\mathrm{j}}{|\nabla\eta|^{2}})\uparrow|_{\iota\cdot x_{j}}.i$ in $\mathrm{R}^{3}\mathrm{x}(0:. \lambda)$
$\eta=u$ on $\mathrm{R}^{3}\cross\{t=0\}$
(.1.14)
$\Gamma_{t}=\{x|\eta(x_{i}t)=0\}$ $t\geq 0$ (1.15)
$\Gamma_{0}$ level set $\eta=0$
(1-14) $tarrow\alpha t$










$(1- 1^{i}4)$ (1-10) eikonal – Hamilton-
Jacobi Hcunilton-Jacobi viscous version
(1-15I Ff level set

























$=$ $\int\int\frac{\nabla\prime 1}{|\nabla\uparrow||}\cdot\nabla\uparrow l^{\mathrm{d}s=}/-\int\int(.\nabla\cdot n)\mathrm{t}|\prime \mathrm{d}S$ (2.1)
$=$ $-4/ \cdot\int H^{2}|\nabla\prime_{1}|\mathrm{d}s$ ..
$\mathrm{d}S=$ :ldx-.) $\frac{\subseteq 1_{\wedge}4}{\mathrm{r}_{-}1t},$ $\leq 0$











3: ( $\mathit{1}_{J}$ ) ( );
static (i1) Uf= ( ),
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